Regulated translation of listeriolysin O controls virulence of Listeria monocytogenes.
Listeria monocytogenes is an intracytosolic bacterial pathogen that escapes from the phagosome using a secreted cytolysin, listeriolysin O (LLO). In the host cytosol, LLO activity is minimized to prevent pore formation in the host plasma membrane; premature lysis of the infected host cell exposes the bacteria to extracellular immune defences of the host and is detrimental to infection. Here we identified nucleotide substitutions in the coding sequence of the LLO gene (hly) that did not alter the protein sequence, yet caused over-production of LLO, cytotoxicity and loss of virulence. These phenotypes were independent of the promoter and, under conditions in which the mutants produced more LLO protein than wild type, levels of hly mRNA were similar. Finally, negative regulation of LLO was maintained even when bacteria were engineered to produce elevated levels of the wild-type hly transcript. Together, our data demonstrate that translational regulation of LLO is critical for L. monocytogenes pathogenesis.